All construction professionals such as civil, mechanical, and electrical engineers, quantity surveyors, and architects have important roles in the construction process. Among these, architects are frequently appointed as a project manager (PM). The role of a PM will drive the success of the projects implementation. Therefore, the capability of an architect as a PM (ArPM) is critical in reducing challenges encountered. Accordingly, the identification of these challenges is an important task in selecting an appropriate ArPM. The aim of this study is to identify the most critical challenges faced by an ArPM for construction projects. The data were collected through questionnaires and interviews with architects and professionals in the Malaysian construction industry. Because of the fuzziness and uncertainty of subjective responses, Fuzzy Set Ttheory is applied to identify critical challenges. A total of 65 questionnaires were distributed and 36 questionnaires were returned. The results revealed that the critical challenges faced by an ArPM are "poor planning, " "unfamiliar technology, " "unfamiliarity with green buildings and materials, " "inappropriate scheduling, " and "poor workmanship. " All critical challenges were then categorized into six main groups including technical, managerial, personal skills, contractual, psychological, and financial.
Introduction
The construction industry inherently has many different problems and requirements [1] . The importance of taking measures to improve the performance of the construction industry at various levels of socioeconomic development has been recognized in many countries. While the construction industry everywhere faces problems and challenges, the complexities and difficulties are most critical in developing countries due to the general situation of socioeconomic issues, lack of resources, organizational weaknesses, and an inability to deal with critical situations. According to the Singapore Department of Building [2] , there is evidence that the problem has become greater in extent and severity in recent years.
In Malaysia for instance, building construction accounts for about 67.6% of overall construction work and is considered to be an essential element of the industry [3] . Due to existing limitations such as unavailability or lack of technical and/or financial resources, Malaysia faces some challenges in local projects. Moreover, external factors, for example, prohibition to engage in commercial activities, political pressure to suddenly increase the volume of mass projects, and complex or difficult land conditions, may also complicate the problem [4] .
Generally, there are some important elements for the successful management of a construction project such as project management philosophies, processes, methods, and tools; however, one important factor in this field is the capability of the project manager (PM). Finding the right PM 2 Advances in Civil Engineering for a construction project is the most important commercial implementation task. Selecting a capable PM is an essential element to achieve success in a construction project. However, PMs have a variety of personal characteristics based on their beliefs, experience, personal values, professional ethics, technical knowledge, superior social skills, and their management abilities [5] . In this regard, initial studies on architecture challenges were published during the 1960s [6] . According to Tan [7] , most PMs come from a wide range of professional disciplines in developing countries. Consequently, not one person from a single profession can claim to be a perfect PM. In some countries, there are no guidelines or standards that provide for a better selection of PMs to ensure excellent performance in the construction industry. However, certain organizations such as the Project Management Institute (PMI) have submitted their Strategic Overview of Project Management practices to the Construction Industry Development Board (CIDB) and recommended general directions to improve the service for the benefits of the governmental sector [8] .
Construction project abandonment has been frequently reported in many countries such as the United States [9] , Spain [10] , United Arab Emirates, Saudi Arabia, Qatar, Bahrain, Kuwait, and Russia [11] . Although the reducing trend shows satisfactory results, the Ministry of Housing and Local Government reported that the lack of having the competent PMs and mismanagement are still critical problems in Malaysian construction industry, such that 514 and 95 abandoned housing projects were reported in 2000 and 2012, respectively, [12] [13] [14] [15] . From the records, it is shown that nearly 90% of abandoned projects were caused by management problems faced by the developer [15] . Only a few of the causes are due to technical matters and failure in the company's performance. The statistics also reveal that one of the main reasons for project failures in Malaysia and many other developing countries is the lack of a proper architect as a PM (ArPM), as an agreeable and competent manager with appropriate plans and point of view [16] . Malaysian standard form of building contract [17] enumerates some of the most important points that ArPM has to consider to face fewer challenges and be successful in construction projects including clear contract and communication, proper planning and monitoring, and also special skills to lead and handle problems at construction sites. This study specifically focuses on the identification of the most critical challenges that the architect may face as a PM in Malaysia as a developing country. Despite wide discussion in the literature regarding the importance of the role of PMs and architects in construction projects, few prior studies have identified the critical challenges facing an architect as a project manager.
Architect as a Project Manager (ArPM)
Project management is the direction and supervision of a project by the use of specific tools and control techniques including cost control, manpower, time, plant/machineries, communication, and motivation [46] . According to Wideman [47] , "project management is the art of directing and coordinating human and material resources to achieve stated objectives within limits of time, budget, and stakeholders' satisfaction." PMs have total responsibility in construction sectors such as planning, organizing, and controlling. They are responsible for making sure that the planning phase of a project contains complete task definition, resources, time schedule, and a list of requirements. Furthermore they organize the project to make sure of hiring competent staff in order to produce necessary services and to achieve project objectives.
Many studies have mentioned the critical prerequisite skills for a PM [48, 49] . In this regard, Ahadzie [50] had investigated the relationship between achieving project success and construction project management competencies. Successful construction organizations now focus on ensuring that PMs obtain the principal competencies that they require to be successful in their jobs. According to Frank [51] , the PM has direct authority over 34-47% of a project's success. Accordingly, it is clear that a PM plays a key role in achieving success for a construction project. The relationship between client, developer, and/or investor and the rest of the project's construction team is also significant.
PMs play significant roles in the process of a construction/rehabilitation project. A PM with adequate experience, supported by a group of qualified professional and clerical staff, will head the project and be responsible for the dayto-day implementation of project activities. A PM and his team should have training in management aspects [52] . PMs should be approved and accepted by project stakeholders to have adequate experience for heading the project implementation and be responsible for the supervision of specific implementation activities. In maintenance/retrofit projects for instance, various proposals for rehabilitation activities are presented to PMs in the form of project proposals. Accordingly, one challenge facing project managers and decision makers is to select the most vulnerable structures [53] . In this regard, the creation of alternatives for the renovation or rehabilitation of every project is mainly incumbent on the PMs [54] . Hegazy [55] also mentioned that it is the objective of PMs to optimize the allocation and leveling aspects of the project resources.
While PMs play important roles in the construction industry from the design stage to implementation and demolition, most employers and clients have paid little attention to the performance of the architects in construction projects. They would rather concentrate on the performance of contractors. Recently, the construction industry has integrated the architect as a manager with executive power on the site [56] . The performance of the architect is therefore important, because any decision made at the inception of the project will affect the project's success. In brief, although the construction industry faces many challenges such as delays, cost overruns, fluctuation in the price of materials, and breaches of duty, all of these challenges are directly related to the relationship between the ArPM and client.
Responsibilities and Skills of ArPM
According to Odusami [57] , skill is defined as "an ability that can be developed which is manifested in performance."
In other words, skills are the knowledge and abilities you gain throughout your life. Due to the quickly changing environment of the construction industry with emerging challenges such as skills shortages, the rapid advancement of information and communication technologies, and the increasing prioritization of issues such as sustainability, environmental protection, and climate change, the role of the PM needs to be adapted. Widespread research studies have documented that managerial skill is necessary for efficient project performance [57] .
Generally, the construction manager has a challenging role to perform and must manage a wide variety of works on site. The project manager's CADD survival guide [58] describes the duties and responsibilities of PMs with the basic management components such as project control, project administration, financial control, client relations, business development, design production, team management, and quality assurance [58] . According to the Malaysian governmental form of contract [17] , the construction PM has an obligation to serve the owner and also has right and authority to represent the owner and to carry out business on their behalf. Additionally, he/she has the right to choose contractors and manage the relationship between the contractor, owner, and staff.
All ArPMs have four main duties: leading, organizing, controlling, and supervising. Each function plays an essential role during the construction project. Indeed, ArPMs have to consider all steps from the design stage till the demolition. In the planning stage, they must act as a forecaster in order to predict and provide the following requirements: (i) establish aims and goals, (ii) organize activities to achieve goals, and (iii) monitor budget and time. Secondary skills are the organization of resources such as time, cost, manpower, and machinery and equipment to effectively approach the project aims. Another responsibility of the ArPMs is project control. Control processes measure progress against goals and evaluation activities and when to take corrective action. This skill ensures managers that all parts of the project are completed according to the contract, design, drawing, specification, and details of the architect. Finally, in the supervision step, all of the activities must be supervised during the project to prevent any defects in construction.
To standardize the ArPM required qualifications, the Project Management Institute (PMI) first documented nine knowledge areas: integration, time, cost, procurement, quality, communication, human resource, scope, and risk [56] . Each of the nine knowledge areas contains processes that need to be accomplished within its discipline in order to achieve an effective project management program. B. G. Fryer and M. Fryer [59] also listed social skills, decisionmaking skills, problem-handling skills, ability to recognize opportunities, and management of changes as key personal attributes affecting project success. It is explicitly clear that the role of today's PMs has changed. Some authors imply that PMs must supplement their traditional functions with nonengineering knowledge and skills in order to meet today's professional demands [60] . Today's PMs not only fulfill the traditional roles of project management but also must manage the project in the most efficient and effective manner with respect to sustainability. The former emphasizes workers' attributes such as knowledge, skills and abilities, and personal traits, while the latter treats work as existing independently of the worker, definable in terms of the technical requirements of the work [61] .
Effective job performance is influenced by different characteristics of the competences such as behaviors and trait [62] . Crawford [49] provided an indepth understanding of the subject by proposing three classifications, namely, input competencies, personal competencies, and output competencies. He implied that input competencies refer to the knowledge and skills that a person brings to a job. In this regard, Majid et al. [46] categorized the PMs according to their skill levels into competent, excellent, and great. He also implied that a competent PM has the necessary knowledge, skill, and experience, an excellent PM has more skills beyond those individual characteristics, and a great PM has two additional skills, the motivation and natural talent to lead.
Consequently, the role and responsibilities of architects in the construction site are to handle the project efficiently and to overcome any challenges in its implementation. Failure on the part of the architect during the conceptual planning and design stage might lead to stress factors that cause significant problems in successive stages of the project. ArPM must have various required skills such as detail planning, scheduling and construction estimation of operating procedure, supervision, inspection and testing, plan and submittal review, property management, and correspondence. The workmanship of the ArPMs and their skills in terms of design and project management implementation are definitely one of the most significant factors in achieving the goals of a construction project. All of the abovementioned skills can be applied to motivate project employees, forecast conditions, control and supervise tasks, and manage resources.
Challenges of ArPM at Construction Sites
A construction PM should consider everything in order to prevent failure in any step of the project. However, in most cases, undesirable challenges exist in project implementation.
Generally, the implementation of any new system or a change in initiatives has always been a challenging task; some of these challenges can occur during the implementation or the practice stage of a project. Due to a lack of clarity surrounding program management in the construction industry, an understanding of the major challenges facing a project remains vague. Milosevic et al. [21] stated that a fair amount of confusion exists among organizations about what program management stands for, and there is a lack of sufficient literature to accurately describe it [20] . In addition, Young [23] mentioned that economic fluctuations, population and migration growth, and growing pressure from global economic instability are the general characteristics of the construction industry environment. Accordingly, program management is aimed at exchanging timely and useful information with stakeholders or work teams. Therefore, lack of cross-functional communication can be another major challenge for ArPM in managing a construction program.
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Specifically, one of the significant challenges that architects are facing concerns their skills and ability to manage and handle problems, which has not been mentioned directly in previous studies. The ArPM has to be both skilled and knowledgeable in order to overcome challenges that they would encounter during the design stage or implementation stage. Lack of sufficient skills or knowledge will lead to poor communication that weakens the relationship between both PM and contractors and between PM and clients. Therefore, to avoid additional challenges on construction sites, a competent manager has to have the necessary skills to negotiate with clients and to create binding agreements. In brief, proper selection of a PM can allow the completion of a project within deadlines and a high standard of quality [63] . In terms of having the essential skills to overcome the challenges a PM may face in working closely with a range of other professionals, PMs organize, plan, schedule, and control the work of their subordinates. Moreover, completing the project within the time and cost constraints are the main responsibilities of the PMs [64] .
Siva and London [38] implied that the relationship between employees and architect is important. According to Hewage et al. [65] , over 45% of construction workers described communication problems between the managers and the workers; this inadequate communication clearly results in adverse impacts on the productivity of the workforce.
Construction PMs are generally considered to be the key in the success of a construction project. Their role includes not only planning, organizing, and supervising the project team and the progress of work on the construction project, but also overcoming and dealing with demanding time pressures, inherent uncertainties, and complexity in the structure. The stressful environment of a construction project may reduce the potential capability of the PM. According to a recent occupational stress study in the construction industry, nearly 70% of construction professionals suffer from stress, anxiety, or depression [3] . The impacts of stress on construction professionals should be seriously taken into consideration. An environment that causes stress ultimately causes challenges in the construction industry project implementation and resource management [18] .
Apart from the specific challenges faced by ArPM, factors such as increases in the scope and complexity of the structure as well as the active systems for its infrastructure and buildings, integrated project delivery and building information modeling, inadequate design, and poor planning may also create additional challenges in the completion of a construction project [39] .
According to Bertelsen et al. [66] , an architect's incompetence in project management systems, especially at the briefing stage of the building process, may result in the poor coordination and supervision of the design team. Another challenge as described by Khoury [67] is the separation of the architectural design from systems design and engineering which has often occurred because of rapid changes in the design processes. The criticality of the performance of ArPM in relation to public and private sector is another issue. In this regard, Adinyira and Dafeamekpor [68] evaluated the clients' perception of the performance of architects in building projects. According to NCARB [69] , the involvement of the ArPMs should be continued until and even after the completion of the construction documents.
Based on a critical literature review of the important role of PMs and ArPMs in construction projects, which were discussed in the previous sections, it is found that many efforts have been made to highlight different aspects of PMs. Although existing studies have argued and emphasized the importance of selecting the appropriate PM in construction/rehabilitation projects, critical challenges facing an architect as PM are still unavailable which presents a barrier to the effective assessment of the capabilities of an ArPM.
Project management philosophies, processes, methods, and tools are important components in successful project management; however, one of the most important elements is the capability of the PM. Finding the right PM for a construction project is therefore a major task in project implementation. Every owner, consultant, and contractor are on the lookout for a good project manager [70] .
In Malaysia, there are no specific guidelines and standards that ensure a better selection of PMs for excellent performance in the construction industry. Project managers, more than any other individual, exert an immense influence over a project and can turn a potential success into an abject failure and a potential failure into a resounding success. Despite their influence, an unsuccessful project does not always indicate an unsuccessful PM. There are many external factors that cause a project to fail [71] . Truly, an unsuccessful project does not rely on the fault of a PM. But, the question is "how well do these project managers perform in the current construction industry?" Accordingly, this study was carried out to investigate the challenges facing architects as project manager which are an essential part of the industry. More specifically, the aim of this study is to address the challenges of an ArPM in construction industry in general and in Malaysia, as developing country used as case study. Accordingly, there are two objectives: first, to investigate the conventional challenges of an ArPM in the Malaysian construction industry and, second, to identify the most critical challenges that have the greatest influence on a project's outcome. Data for analyzing the second objective was collected through a questionnaire survey.
Research Methodology
The first stage in the identification of the critical challenges facing an ArPM in Malaysia is to identify the most common and conventional challenges that exist in such projects in general. The identification process was implemented through the thorough study of official documents and existing feasibility study reports. The first stage led to the generation of a list of relative challenges that could be categorized into smaller groups. In addition, a few interviews and discussions (as a pilot study) provided valuable comments on the adequacy of the selection of the preliminary challenges, which were incorporated in the main questionnaire survey. In fact, the pilot survey conducted to test the adequacy and comprehensiveness of the identified challenges was done with the Advances in Civil Engineering 5 help of selected experts. This preliminary pilot survey with the help of member checking [72] approved the respondent validation through offering the respondents the opportunity to add further challenges or to put them on record to provide summaries and to check the adequacy of the survey.
Based on the generated list of challenges, a questionnaire survey was then conducted to collect data from the targeted respondents including Malaysian government agencies, building and project consultants, general contractors, and developers. In order to identify the critical challenges of an ArPM in Malaysian construction projects, the experts and professionals from selected organizations were targeted. The organizations include Malaysian government agencies, civil, structure, and building consultants, project management consultants, and general contractors and developers. Coverage of such a variety of organizations was planned to represent the local construction industry in a comprehensive manner. The questionnaires were distributed among engineers and professionals in construction industry that would encounter and be familiar with the critical challenges in implementing a project in order to boost the quality and quantity of response.
Data
Collection. The data for determining the level of significance of the identified challenges were collected through a questionnaire survey. A 5-point Likert scale was used to capture the preferences of respondents in the questionnaire for each identified challenge, where a level of "5" indicates the most important, "4" important, "3" average, "2" unimportant, and "1" negligible. In this survey, a group of 65 experts were asked separately to indicate an appropriate significance level from different Malaysian organizations. In total, 36 valid questionnaires were collected among different fields. Table 1 shows the profile of the respondents based on their type of organizations.
As the respondents were all selected from Malaysian construction industry and had knowledge of the research concerns, the responses were of good quality, and a high response rate was ensured. Among the responses, 4 were from government agencies, 6 were from general contractors, 7 were from project management consultants, 3 were from civil and structural consultants, and 16 were from architectural consultants.
Data Validity.
One of the most important considerations when carrying out a questionnaire survey is the identification and selection of potential members to constitute the panel of experts. The selection of members or respondents is essential because the validity of the study is directly related to this selection process. Validity is a key aspect of scientific accuracy to ensure measuring the right thing and doing so properly. Without validity, there is little assurance that data is both relevant and accurate [73] . The validity of the postal questionnaire in this study is seen from two viewpoints: first, whether respondents who complete questionnaires do so accurately, honestly, and correctly and, second, whether those who fail to return their questionnaires would have given the same distribution of answers as did the returnees [74] . The question of accuracy can be checked by means of the interview method [75] . In the current study, therefore, validity was checked through the feedback process and structured interviews with a few selected professionals. One obvious advantage of this feedback process is its ongoing consideration of the goal assumptions' validity. In total, thirty-six effective responses were received with a response rate of 55%. According to Cohen et al. [75] , a well-planned postal survey should obtain at least a 40-percent response rate without the judicious use of reminders. Therefore, the validity of the survey was seen. It was decided to categorize the respondents who have a direct interest and participation in the design and development of construction sites. The architectural engineer group includes the design professionals with a high rate of training and experience in design and an appreciation of the construction industry, particularly architecture. The professionals were randomly chosen and consisted of those who have had formal experience or training in any construction management process. The field distribution according to the type of organization is shown in Figure 1 .
Identification of Critical Challenges Based on Fuzzy Set
Theory. The concept of fuzziness and the application of Fuzzy Set Theroy in data analysis were first introduced by Bellman and Zadeh [76] to deal with subjectivity and uncertainties. This is a strong and widely applicable theory for many fields of science and design including engineering, agriculture, medicine, and social science. This theory helps to identify the critical elements amongst all identified challenges. The main reason to apply this theory is because of fuzziness and uncertainty in subjective responses due to imprecision or vagueness [77] . In the current study, because of subjective and qualitative terms of the data in determining the significance of challenges, implementing this theory is beneficial [78] .
Statistical calculations were conducted to determine the significance of critical challenges in the construction industry. Mean scores (MS) and standard deviations (SD) are determined for all challenges. MS and SD provided the basic data to which Fuzzy Set Theory was applied [79] . In the following paragraphs, the practical basis of this theory is described. For more details about the mathematical fundamentals of Fuzzy Set Theory, see Shen et al. [77] and Xia et al. [78] . According to Fuzzy Set Theory, the degree of membership is the probability of a variable belonging to a group [79] and is defined as follows [77] :̂(
wherê( ) is the degree of membership for each challenge in each category and is the possibility that a challenge does not belong to the group of critical ones. The parameter is defined as the calculated value for whether or not a challenge is included in final set. Figure 2 shows the graphical illustration of the parameter. This variable is determined for each challenge with the help of the following equation:
The degree of membership for the respondents is estimated as follows:
In this equation, ( ) are the degrees of membership for each challenge. To identify critical challenges amongst the other challenges, the -cut set approach is adopted [77] . The -cut set method can be used to transfer a fuzzy set to a classical set. The optimal outcome is = 1 and the worst outcome is = 0. For this study, = 0.85 was adopted in order to identify the critical challenges [77, 80] . Figure 3 illustrates the flowchart for the procedure used to identify the critical challenges. 
Results and Discussion
This section describes the findings of analysis regarding the most critical factors that the Malaysian ArPMs encounter in both the evaluated literature and their projects. During the first stage, a comprehensive literature review for finding the challenges was carried out. This section led to the introduction and identification of all ArPM challenges that had the greatest effects on goals of a project such as time, cost, and quality. 41 challenges were identified in the first stage. Table 2 shows the results of identifed challenges and their relative codes and descriptions for further analysis. It is to be noted that the identified challenges were revised and combined where possible.
As previously mentioned, the data used for this study was collected through a questionnaire survey from targeted Malaysian experts. The adequacy and readability of the questionnaire were also tested with a pilot study. Five experts were involved in the pilot study, and their comments were incorporated into the final questionnaire. In responding to the questionnaire, respondents were invited to indicate the level of significance of each assessment indicator for indicating the most critical challanges faced by architects in a project by assigning a score between 1 and 5. However, the fuzziness involved in the experts' opinions should be considered. Fuzzy Set Theory is a practical approach in this regard to capture the fuzziness in the questionnaire survey date; the calculations are detailed in Table 3 .
Architects have a variety of responsibilities within the construction and maintenance process. The questions in the survey were rated by the respondents to identify which challenges have the greatest influence on the projects outcome with respect to the perception of time, cost, and quality. These are the main parameters in planning and managing a successful construction project [81] . Inappropriate identification and selection of an ArPM may lead to poor planning which directly affect determining, analyzing, devising, and organizing the project resources. Subsequently, high alterations occurred in project outcomes in terms of time, cost, and quality. Therefore, the findings in this section can serve as a useful reference for construction practitioners and project managers, especially the architects, to revise the PM selection process and to avoid project challenges due to inappropriate selection of the PM. The results reveal that the majority of the respondents believe that critical problems facing architects were "poor planning, " "unfamiliar technology, " "unfamiliarity with green buildings and materials, " "inappropriate scheduling, " and "poor workmanship" with ( ) = 1.00 having the highest influence on project time, cost, and quality. Specific benefits that can be achieved from the identification of ACCs are a reduction in the time and cost of the project. Even though proper training, hiring, and managing architecture professionals may not prevent project delays and excessive overruns in terms of cost and time, such factors can be mitigated by construction projects stakeholders giving attention to the challenges facing the architect before the project even begins. 23 critical challenges were identified and ranked by the degree of membership in descending order which can be categorized in six general groups. These groups are discussed in more detail in the following sections. The findings can be useful for government construction legislators to revise the project manager regulations in order to reduce the number of failures in abandoned construction projects and save huge amount of budget in Malaysia.
Category 1:
Technical. Three critical technical challenges are addressed in this category (see Table 4 ), including challenges associated with Unfamiliar Technology ( = 1.00) and also Complexities in Construction Process ( = 0.95). Technical challenge is defined by Katz [82] as lack of understanding and proficiency in a specific kind of activity, particularly one involving methods, processes, procedures, or techniques. It involves specialized knowledge, analytical ability within a specialty, and facility to use the tools and techniques of a specific discipline. A successful PM is one who possesses technical competence which has been gained through a career in an advanced technological environment. Furthermore, many researchers have mentioned technical challenges as the most important group of activities that can be challenging for an architect as a project manager [19, 38, 42, 43] , not to mention the fact that technical challenges is also one of the most critical challenges that architects may encounter and can cause the failure of a project [18, 32, 39] . Performance Measurements ( = 0.95), High Number of Tasks ( = 0.94), and also Inappropriate Construction Sequences ( = 0.89). The degree of membership for CH39 (Inappropriate Scheduling) is 1.00; this illustrates the most critical factor in this category (see Table 5 ).
Category 3:
Personal Skills. Category 3 illustrates the critical factors that are categorized as personal skill categories (see Table 6 Personal characteristic and skills can be defined as the unique combination of the psychological traits we use to describe a person's workmanship, often called personality. Personality is defined as "the sum total of the physical, mental, emotional, and social characteristics of an individual" [83] . Disabilities in translating knowledge into action can be a great challenge. In others words, skills are the knowledge and abilities you gain throughout life. Some skills come almost naturally, while others come only by complete devotion to study and practice [84] . The degree of membership for CH40, CH2, and CH26 is 1.00, which are the most critical factors.
Category 4:
Contractual. Standard procedures and policies refer to the project manager's awareness of the recognition of the need for all aspects of an organization's operations to be consciously addressed and set down as a corporate statement in line with recognized standards, supported by systems appropriate to the achievement of the policy [16] . A procedure and contract are a series of related steps or tasks expressed in chronological order for a specific purpose. Contract and procedures define in a step-by-step fashion the methods through which policies are achieved. Contract emphasizes detail and policies which differ from the procedures because the purpose of policies is to help in the objective setting process. Therefore, contract and policies also create an understanding among members of a group that make the actions of each member more predictable to other members [33] . The project manager can rely to some extent on the policies and procedures developed by the organization. Thus, a lack of understanding or a lack of clarity in the contract could cause serious problems related to the organization and management of the tasks given to contractors [20, 33] . Regarding the contractual challenges (see Table 7 ), two factors are identified as critical challenges including Unclear Contract ( = 0.98) and Discrepancy in Contract Forms ( = 0.89).
Category 5:
Psychological. There are two critical psychological challenges (see Table 8 ) which were identified in this category, including challenges relevant to Time Pressure ( = 0.98) and also High Level of Risk ( = 0.95). Psychological challenges are defined as the total activities, behaviors, and tasks that could be the cause of a stressor. Consequently, the stressor leads to the psychological stress of a person which disturbs activities of the organization [20, [31] [32] [33] .
Category 6: Financial.
A lack of resources and inadequate finance from the client and payments for completed work during the construction stage are two common challenges found in most construction projects. In order for a project to be run efficiently and effectively by an architect as a project manager, management must provide sufficient resources in terms of labor, time, and money. Project management training shows how to define project needs and how to obtain approval upfront and helps project managers assign and prioritize resources throughout the duration of a project. To improve the chances of success from day one, an architect as project manager needs to be familiar with (i) how to approach their bank knowing exactly what they need in terms of finance, (ii) marketing their offering, (iii) managing their cash flow, preferably with a proper accounting system, and (iv) working on generating a spread of small and big contractors, rather than focusing on one or two large ones. Thus, in order to manage a whole project in terms of contractors, materials, time, and cost, the architecture has to control and manage the finances to prevent such challenging matters in construction sites such as delays, disputes, and dissatisfaction in the relationships with the landlord and contractors. Accordingly, competent architects have to mention and include these kinds of issues in their design, test, inspection, and executive managing on site in order to lead the project and accomplish its goals. Lack of Resources ( = 0.98) and Inadequate Payment ( = 0.95) were identified as the two critical challenges (see Table 9 ).
Conclusion
The understanding of architecture framework as project manager by public, organizational, and governmental sectors is significant in terms of reliable and effective adoption among clients. The purpose of this study is to help residential building project practitioners in the professional sectors to better choose project managers, provide information technologies that create progressive processes, improve decision-making, and create a competitive advantage from its adoption.
More specifically, this paper investigates the criticality of challenges that architects must tackle in construction projects by applying practical methods to analyze the data collected from questionnaire surveys. A group of 41 different challenges were identified through a review of the literature. Malaysian experts were then employed to revise the data and prioritize the criticality of the challenges according to their experiences. Because of the vagueness and impreciseness in the respondents' opinions, Fuzzy Set Theory was then applied to identify the most critical challenges for the Malaysian ArPMs. 23 critical challenges in six main groups were identified according to their degree of membership. These groups were technical, personal, managerial skills, contractual, psychological, and financial. In addition, the top six ACCs are identified as "unfamiliarity with green building and materials, " "poor workmanship, " "unfamiliar technology, " "poor planning, " "inappropriate scheduling, " and "poor specification" with degree of membership of one.
Since it could be viewed in various perspectives, the authors of this paper highlight the importance of integrating the existing challenges and applications in the professional sector organizations in order to establish an efficient framework for landlords and architects. Therefore, support for essential skills and knowledge, its applications, and the necessary infrastructure technologies can be used to create a reliable and flexible method for construction projects to access competent architects by using government data and information transfers within and between organizations to aid in their identification and classification and support their control over a project as well as the necessary characteristics and managerial skills to lead a project to success. By using the identified weighted challenges, the architect framework illustrates the infrastructure components, applications, and technologies that can be used as guidelines for project adoption. However, the limitations of the method are appreciated such as the limited number of respondents, which requires a larger population of experts, and the appropriate selection of -set which has a direct effect on the critical challenges which need to be rectified. It is also suggested that in order to reduce or even completely solve the challenges facing ArPMs, further studies be conducted on the identification of the personal characteristics, skills, roles, and responsibilities in construction projects required by an ArPM. This can be facilitated by the development of software applications for the evaluation of ArPMs.
Appendix

Definition of the ACCs
CH2: Poor Planning. It involves the lack of having choice of technology, the definition of work tasks, the estimation of the required resources and durations for individual tasks, and the identification of any interactions among the different work tasks.
CH5: High Number of Tasks. High project task dependencies mean that certain tasks cannot begin unless another is completed. To handle such projects individually is difficult and sometimes impossible. The project should be divided among some different PMs.
CH6: Poor Communication. There are problems concerning communication with a focus on intrasupplier communication within the construction sector, demand-supply communication during the design phase, and communication between and within single demand and supply side parties, during the whole of the construction process [85] .
CH8: Poor Decision-Making. It includes poor project governance, the lack of accountability of project stakeholders, and a lack of leadership. CH11: Delay in Project Delivery. Delay is the time during which some part of the construction project has been extended or not performed due to an unanticipated circumstance [86] .
CH12: Lack of Cross-Functional Working. Insufficient or inappropriate team working activities, functional diversity, competing identities, performance expectation, synergy, and integration with the construction organizations' structure will affect the future organizational strategy and development of the project. The PM is the leader of a cross-functional group comprising the project team assembled to successfully execute a set of project objectives.
CH16: Time Pressure.
A limitation period is the period of time within which a party to a contract must bring a claim. In construction contracts, limitation periods are often relevant in relation to defects claims brought against contractors [3] .
CH17: Lack of Portfolio Management
Knowledge. There is lack of project managers with the fundamental practices needed to achieve organizational results and excellence in the practice of project management [56] .
CH18: Lack of Resources.
There is shortage in having enough workers, money, machinery, time, and so on. CH20: Unrelated Tasks. They are the responsibilities which are not relevant, pertinent, or associated with the architect and are asked of him/her to successfully manage simultaneously.
CH24: Discrepancy in Contract Forms.
It is any conflict between tasks and written agreement that occurs during the construction [16] .
CH25: Unfamiliar Technology. It is specified technology which the architect has never encountered before and should retain its associated risks; including unexpected design problems, uncertain risks, and overspending on the project.
CH26: Unfamiliarity with Green Building and Materials.
It is architect's awareness about materials and processes that is environmentally responsible and resource-efficient throughout a building's life-cycle: design, construction, operation, maintenance, renovation, and demolition.
CH27: Inappropriate Construction Sequence. It is improper describing of the sequence of the activities and the significant tasks interdependencies required to meet the project scope of work.
CH29: Design Alteration. It is any conflict, differences, or changes of design during the period of construction that may change basic tasks [16] .
CH30: High Level of Risk.
It is a project critical strategic importance and large budget and high complexity.
CH31: Worker's Unawareness. It is employees with low level of training and awareness in terms of construction tasks.
CH32: Unclear Contract. It is greement with any irrelevant or fuzzy clause, condition, and specification that may cause some challenges during the construction tasks.
CH36: Inappropriate Performance Measurement. It is lack of knowledge in assessment value procedure of essential performance parameters of the current project through engineering analysis and tests. CH40: Poor Workmanship. The Oxford Dictionary defines it as "the relative finish or execution seen in the manufactured article. " Poor workmanship has been cited as the major cause of leakage problems in construction sites [87] .
CH41: Inadequate Payment.
It is all about payment with delay or regardless of contract that causes dispute between construction staff and employer.
